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Colostrum and human milk is the most important food for the newborn. It provides the newborn with the daily 
needs of protein, fats, carbohydrates, vitamins, minerals that the body requires. The physico-chemical composition of 
colostrum and human milk varies according to the diet, age and health of the mothers and the lactation period. Colostrum 
and breast milk show differences, depending on the sampling area, but also on the lactation period. In the early postpartum 
days the fat content is lower and increases towards the end of the postpartum period. Similar appearance is also noticeable 
for colostrum protein. 
 





 Colostrum is an important natural source 
because of the biologically active compounds. It is 
the liquid secreted immediately after birth and has a 
composition different from that of the breast milk. It 
is a rich source of protein, lipids, growth factors, 
carbohydrates, polypeptides, β-lactoglobulin, 
vitamins and minerals.  
It presents a rich composition of maternal 
antibodies, which helps to protect the newborn from 
various diseases [3, 8, 17, 25]. Due to the content of 
natural antimicrobial agents, it can prevent 
gastrointestinal infections and have a regenerative 
effect on the body [29]. According to data published 
by Aparna and Salimath (1999), colostrum changes 
its composition according to the birth day [1].  
 





Zarrilli et al. (2003) asserts that 
glutamyltransferase (GGT) can be considered a 
marker for determining colostrum quality in the first 
hours after parturition [30]. 
Due to its benefits, colostrum can be used to 
obtain food or nutritional supplements used to treat 
illnesses. In addition to these immunological 
elements, colostrum contains sodium, chlorine and 
magnesium in high amounts, and potassium and 
calcium are found in rather small amounts compared 
to breast milk [15].  
Maternal milk is the best food for children in 
the first few months of life because it has a protective 
effect against the development of diseases. 
 Due to the content of fatty acids, it plays an 
important role in neuronal development [3, 5, 16]. 
Milk is a complex biochemical fluid with an essential 
function for the growth and development of 
newborns. It has long been known that 
immunoglobulins (IgA) in breast milk help the 
neonatal immune system [11].  
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Milk contains also nitrogen compounds such 
as urea, creatinine, creatine, various amino acids and 
nucleotides that account for 25% of the total amount 
of nitrogen [3]. The purpose of this paper was to 
evaluate the changes that occur for fat, protein, 
lactose in maternal colostrum during the first five 
days of postpartum, and of the mature milk 
depending on the lactation day. 
 
2. Material and Method  
 
Colostrum and milk samples were collected 
from women aged between 25 and 30 years. A total 
of 10 women from each area were studied (Salaj, 
Cluj, Dej, Brasov). They did not consume alcohol, 
cigarettes and coffee during pregnancy. Samples 
used for physico-chemical analysis were stored at 4 ° 
C until analyzes were performed. Colostrum samples 
were harvested for five days.  
The harvesting of the samples was done in the 
morning, before the first feeding of the newborn. A 
quantity of 20 ml of milk and colostrum was collected 
on the sample. Sample collection was performed after 
a distillation water purification. The physico-
chemical analysis of breast milk and colostrum was 
performed with the aid of the lactoscan. 
 
3. Results and Discussions 
 
Physico-chemical composition of colostrum 
during the first five days postpartum. Colostrum 
and human milk have different complexities, so the 
researches carried out involve a series of collection 
techniques, which involve a lot the mothers, who 
accept to participate in such studies.  
The composition of the milk may vary more 
over the day from various causes, such as diet, stress, 
physiological and psychological state of the nursing 
mother [19]. Some researchers believe that the 
mother's diet can not alter proteins, lactose, mineral 
substances, micro and macroelements, but fat and 
water-soluble and water-soluble vitamins can be 
influenced by the mother's diet [21]. Kent et al. 
(2006), considers that the highest differences appear 
in the fat concentrations; and the highest ones are in 
the milk synthesized during the day, after which it 
falls to the evening, and the lowest concentrations are 





Figure 1. The fat content (g/100 mL) of colostrum by day of lactation (1-5 days postpartum) 
 
In Fig. 1 are shown the mean values for the 
fat content (g/100 mL) of colostrum on the day of 
lactation. It can be seen that the fat level shows the 
lowest values in the first postpartum days, after 
which it increases by reaching the highest values on 
day 5. Regardless of the sampling area, this 
parameter increases, reaching the highest values in 
day 4 and 5. The range of fat for colostrum samples 
in the Braşov area is 2.44-4.21 g/100 mL, compared 
to other areas, where the interval is: 3.01-3.98 g/100 
mL Give; 1.89-4.88 g/100 mL, Cluj and 2.91-4.01 
g/100 mL Salaj. Similar values for protein, fat and 
lactose content in colostrum were also reported in 
other studies in the early day’s post-partum [23].  
Fig. 2 shows the average values for the 
protein content in maternal colostrum during the first 
5 days post-partum. It can be seen that the level of 
protein in colostrum behaves similarly to fat, 
reaching the highest values on day 5th. These values 
are consistent with those published in the literature 
for maternal colostrum [13]. Protein in colostrum has 
a higher total energy value than milk and it is greatly 
influenced by nutrition. The average values obtained 
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reported by Yamawaki et al. (2005) on maternal 
colostrum [31]. 
Fig. 3 shows the mean values for lactose in 
maternal colostrum on days 1-5. Among the physico-
chemical parameters analyzed, this parameter shows 
the lowest variation according to the postpartum day. 
The lactose content ranges from 5.87-6.02 g/100mL 
for Brasov samples, 5.62-5.83 g/100mL for Dej; 
5.93-6.42 g/100mL for the samples from Cluj, and 










Figure 3. Lactose content (g/100 mL) in maternal colostrum (1-5 days postpartum) 
 
 
The physico-chemical composition of the 
mother's milk according to the lactation period. In 
alimentation, milk is of particular importance 
because it contains vital components such as proteins, 
minerals, vitamins, fatty acids, antioxidants as well 
as biologically active components that bring health 
benefits [4]. Human milk is considered the best 
source of infant food but is replaced by different milk 
bases. Changes in the mother’s diet and eating habits, 
such as the consumption of highly processed foods, 
have a significant influence on the chemical 
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that milk also contains growth factors and metabolic 
hormones, such as epidermal growth factor (EGF), 
leptin and adiponectin [5]. Milk has important 
developmental effects on neonatal intestinal health 
and development; for example, breast milk in 
premature infants reduces the incidence of 
enterocolitis [2, 28].  
Other milk hormones such as leptin, 
adiponectin, and insulin-like growth factors may 
have developmental functions for the newborn. 
Aspects of development, both pre- and post-natal, are 
strongly influenced by the mother's biochemical 
signals. The intrauterine development and body 
metabolism have effects on the brain, heart and 
adrenal glands and are less affected than other organs 
[22]. Following the study performed by Ogra (1978) 
that reports high levels of immunoglobulins in 
maternal colostrum [23]. The use of fatty acids rich 
food produces positive changes in the profile of the 
fatty acids in colostrum [9]. 
The fat content of breast milk is influenced 
by the lactation day (Fig. 4). The interval within this 
parameter is: 3.5-4.35 g/100 mL for the samples 
analyzed on lactation days 90-120, compared to the 
days 30-60, where values can be observed in the 
interval 1.8-3.78 g/100 mL. Mature human milk has 
multiple functions and benefits that can fully 
transform a baby's development during 
breastfeeding.  
The variety of cells found in human milk is 
very large and with special roles, such as stem cells, 
lymphocytes [12]. All components help the child to 
form their own immunological barriers and a healthy 




Figure 4. Fat level (g/100 mL) from breast milk depending on the lactation day 
 
 
The protein content is influenced by the day 
of lactation, showing the highest average value in 
days 90-120 (Fig. 5). 
 Mature human milk proteins are essential to 
the newborn development because it can provide 
nutrients, everything related to immunology and 
hormones, special items selected in the developing of 
a child body.  
Unlike cow milk, human milk has a much 
wider variety of proteins [7, 19]. Particular attention 
is paid to proteins, lipids and lactose as they are 
components that change concentrations over time; if 
at the beginning of breastfeeding the proteins and 
lipids are in fairly high concentrations: 0.9-1.2 g/dL 
for proteins, 3.2-3.6 g/dL for lipids, with the 
maturation of milk these concentrations are reduced.  
 
Instead, the amount of lactose of 6.7-7.8 g/dL 
increases with milk maturation [15].  Lactose shows 
very small variations depending on the area under 
study and the lactation period (figure 6). Lactose, 
during the time interval 30-60 days, varied within the 
interval 5.9-6.16 g/100 mL, compared to the time 
interval 90-120 days when it varied within the 
interval 6.32-6.88 g/100 mL. Lactose is the main 
component of dry matter and it is 35% of its value.  
Compared to other compounds, lactose 
exhibits the lowest variability [6], which is also 
observed in this study. The composition of breastmilk 
varies depending on nutrition, lactation, age of the 
mothers and between populations. It is known that by 
the end of lactation, the fat content is higher 
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Figura 6. Lactose content (g/100 mL) from breast milk depending on the lactation day 
 
The fat content is higher in the evening 
compared to the morning, according to data reported 
by Lo et al. (1997), and Picciano (2001) [18, 24]. 
Similar studies have been conducted by Mitoulas et 
al. (2002), which studies the influence of lactation on 
the fat, protein and lactose content of breast milk 
[20]. Garza et al. (1985) states that the total energy of 
mature human milk is the lowest on during the 
morning, stating that milk is changing its 
composition very much depending on the 
breastfeeding program [10]. Thus, if there is intense 
nursing during the night, these characteristics will 
alter the values.  
 
4. Conclusions  
 
The fat content in colostrum shows the lowest 
values in the first postpartum days, then increases to 
the highest values on day 5. Regardless of the 
sampling area, this parameter increases, reaching the 
highest values on day 4 and 5. The protein content is 
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values, the highest in the range 90-120 g/mL. 
Lactose, in this study, shows the smallest variations, 
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